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DEPARTMENT OF THE ARMY
NASHVILLE DISTRICT, CORPS OF ENGINEERS
®. 0. BOX 1070
NASHVILLE., TENNESSRE 37202

21 SEP 1981

IN REFLY RErER YO

ORNED-G

Honorable Lamar Alexander
Governor of Tennessee
Nashville, TN 37219

Dear Governor Alexander:

Furnished herewith is the Phase I Investigation Report on Lambert Dam near
Sixmile, Tennessee. The report was prepared under the authority and provi-
sions of PL 92-367, the National Dam Inspection Act, dated 8 August 1972.

The report presents details of the field inspection, background information,
technical analyses, findings, and recommendatious for improving the coandition
of the dam.

Based upon the inspection and subsequent evaluation, Lambert Dam is classified
as signi eantly deficient due to insufficient storage and spillway capacity
to past che probable maximum flood.

We do not consider this an emergency situation at this time, but the recommen-
dation concerning project modifications to allow safe passage of the design
flood and others contained in this report should be undertaken in the near future.

Public release of the report and initiation of public statements fall within
your prerogative. However, under provisions of the Freedom of Information
Act, the Corps of Engineers is required to respond fully to inquiries on
information contained in the report and to make it accessible for review on
request.

Your assistance in keeping me informed of any further developments will be
appreciated.

Sincerely,
fi/ / _
) , ¢7C
1 Incl ﬂyLLEE W. TUCKER
As stated Colonel, Corps of Engineers
Commander
CF:

Mr. Robert A. Hunt, Director
Division of Water’Resources
4721 Trousdale Drive
Nashville, TN 37220
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

TENNESSEE
Name of Dam: Lambert Dam
County: Blount
Stream: Tributary of Big Spring Branch
Date of Inspection: April 21, 1981

ABSTRACT

AN

Lambert Dam is a linear earthfill structure 605 feet long and 53 feet high with
a crest width of .8 feet. The upstream and downstream slopes are IV on 3.8H and
IV on 3.4H respe-tively. It has a capacity of 336 acre-feet at normal pool

and 454 acre-feet at the top of the dam.

The principal spillway consists of a 2.5 feet by 7.5 feet (ID) reinforced
concrete riser which feeds a 30 inch diameter outlet pipe. Drawdown of the
reservolr is controlled by a 24 inch square sliding headgate. The emergency
splllway 1is an uacontrolled saddle type located just upsctream of the right abut-

ment. It runs parallel to the crest and is 117 feet ia width. The embankment 1is

well grassed and has no undesirable vegetation except Ior some 2 to 4 inch
diameter pine trees located at the toe and left abutment tie in.

No signs of slidirg, cracking, differential settlement or erosion were observed
on the dam or in the area immediately downstream.

The dam 1s in th«: intermediate size and high potential category and should pass
the Probable Maximum Flood (PMF). A hydraulic and hydrologic analysis reveals
that during the PMF the dam will overtop by 1.3 feet for 4.75 hours. During
the 1/2 PMF, the dam overtops by .65 feet for three hours.

The embankment appears to be structurally stable; however, It is considered
Ssignificantly deficient” because the spillway is inadequate. It is recommended
that 8 qualified engineer be engaged to develop project modifications that will
allow the dam to pass the PMF and that the owner perform routine maintenance
operations._
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SECTION 1 - GENERAL

1.1 Authority: The Phase I inspection of this dam was conducted under
the authority of Tennessee Code Annotated, Section ;0-2501 to 70-2530,
“The Safe Dams Act of 1973", in cooperation with the US Army Corps of
Engineers under the authority of Public Law 92-367, “The National Dam
Inspection Act”.

1.2 Purpose znd Scope: This report is prepared under guidance contained
in the Department of the Army, Office of the Chief of Engineers,
“Recommended Guidelines for Safety Inspection of Dams”, for a Phase I
investigation. The purpose of the Phase I investigation is to iden-
tify expeditiously those dams which may pose hazard to human life or
property. The assessment of the general conditior of the dam is based
upon available data and visual inspections. Detailea analyses
involving topographic mapping, subsurface investigation, testing, and
detailed computational evaluations are beyond the scope of Phase I
investigations. However, the investigation is intended to identify
the need for any such study.

In the review of this report, it should be realized that the reported
conditions of the dam are based on observations of field conditions at
the time >f inspection along with data available to the inspection
team. Additional data or data furnished containing incorrect infor-
mation could alter the findings of this report.

The analyses and the recommendations included in this report are
related to the hazard classifications of the structure at the time

of this report. Changes in conditions downstream of the dam may
change the hazard classification of the structure. A change in hazard
classification may in turn change the design flvood on which the
hydraulic und hydrologic analyses are based and may have a significant
impact on assessment of the safety of the structure.

It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through continued care
and inspection can there be any chance that unsafe conditions will be
detected.

v 1.3 Past Inspections: Following the failure of the dam on October 12,

a- 1963, the uam was inspected on October 17, 1963 by William P. Clark of
the Tennessee Valley Authority. A written report and photos of this
failure arve on file with TVA. A summary of the report indicated that
failure mu.y have been due to the collapse of a 6-inch pipe that
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existed through the dam. See Appendix H for a copy of this report.
An inventory inspection was also conducted on 8 September 1980 by the
Tennessee Department of Conservation, Division cf Water Resources.

le4 Details of Inspection: The Phase I inspection was conducted on
April 21, 1981 by the US Army Corps of Engineers. It was surveyed
by the Tenness2e Department of Conservation, Division of Water
Resources on the same date. The weather was clear and warm (72°).
The reservoir was at normal pool, elevation 1059.0.
1
Inspection team members were: -
Paul F. Bluhm - Civil Engineer
Nashville District
US Army Corps of Engineers
Timothy McCleskey - Civil Engineer
Nashville District |
US Army Corps of Engineers
Tom Porter - Hydraulic Engineer
Nashville District
US Army Corps of Engineers
Troy Wedekind - Water Resources Engineer {
Tennessee Department of !
Conservarion '
Division of Water Resources '
SECTION 2 - PROJECT DESCRiPTION
2.1 Location: Lambert Dam is located about seven miles south of Mary-
ville, Tennessee, and approximately one-half mile due east of the .
intersectinn of Montvale Road and 01d Piney Road. It impounds a !
tributary of Big Spring Branch which is in turn a tribtutary of
Sixmile Creek. The dam is shown on the US Geological. Survey 7.5
minute Blockhouse Quadrangle Map at latitude 35° 39' 30"™N and
longitude 83° 57' 12"W. Location maps are proviced in Appendix B
of this report.
2.2 History of the Project: Design of the dam was by the Soil

Conservation Scrvice of Blount County and it was constructed in

1957 to imround a 17 acre lake for use as a farm pond. On October

12, 1963 a small leak occurred, presumably near & 6~inch pipe that
existed through the dam. The size of the leak increazed until the
embankment caved in failing the dam. Although exact cause of failure
was not determined it is thought to be due to failure of the 6-inch
pipe which led to piping of the embankment material and a breach

of the dam. Damage to the downstream area was limited to flooding

of a churrh and slig't damage to Montvale Road. The SCS redesigned

the dam a : it war _constructed in 1964 by Blount Brothers Construction
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2.3

2.4

Company. During the reconstruction, soil borings were taken from
the borrow area and from the spillway foundation area by the SCS.
The dam is now slightly larger and impounds a 20 acre lake. The

dam was owned by J. B. Lambert when it failed in 1963, but is now
owned by Keith McCord.

Size and Hazard Classification: According to CCE guidelines, the

dam is in the intermediate size category with s height of 53 feet
and a storage capacity of 336 acre-feet at normal pool level and

approximately 454 acre-feet at the top of the dam. The structure
is classified in the high hazard potential category because a house,
small grocery store and county road located one-half mile downstream
would be in tae probable flood path should a sudden failure occur.

Description of Dam and Appurtenances:

2.4.1 Embankment: The embankment is a linear aligned earthfill

structure presumably constructed of material (ML, CL and SC)
excavated from the reservoir area. The dam has a maximum
structural height of 53 feet. The crest is 605 feet in

length, 18 feet wide, and varies in elevation from 1064.5 feet
to 1067.4 feet. The upstream and downstream slopes are uniform
and are inclined at IV on 3.8H and IV on 3.4H respectively. A
small wave berm, 18 feet in width, and inclined at IV on 8H is
loc.ited along the upstream face, 1.5 to 2.5 feet above the water
surface.

The dam is underlain by Paleozoic Age rocks, mainly Cambrian and
Lowar Ordovician. The overburden at the dam site is composed of
colluvial and local alluvial deposits of silty and sandy loam
(ML, CL and SC) which were derived from sindstone, quartzite,
slate and shale.

2.4.2 Emevgency Spillway: The emergency spillway 1s a 117 foot wide

2.4.3

saddle spillway located just upstream of che right abutment.

The cenrerline of the spillway is parallel to the axis of the
dam and exits to a broad, open meadow just upstream of the right
abutment. The left side slope (toward the dam) is IV on

9.91 while the right side slope is 1V on 7.6H. Although the
entrance channel is steep (28.2%) the exit channel is fairly
flat and uniform ranging from a beginning slopz of .1% to a 6%
slope 200 feet from the reservoir. The spillway ends in a large
ravine 400 to 500 feet from the reservoir. A paved access road
crosses the spillway at approximately 30 feet from the reser-
voir.

Service Spillway: The service spillway is a 2.5 feet by 7.5

feet reinforced concrete riser, 36 feet high and maintains a
normal pool at elevation 1059.0., It is covered by a solid metal
platform and has trash racks covering two sides of the struc-
ture. A grated metal walkway provides access to the structure.




The riser feeds a 30 inch diameter, reinforced concrete pipe,
336 feet long. The plans show 11 anti-seep collars along the
length of the discharge pipe.

2.4.4 Drawiown Facilities: The drawdown facility consists of an 18
inch diameter pipe controlled by a 24 inch square slide gate.
The gate is manually operated from the top of the riser.

2.4.5 Downstream Channel: The 30 inch diameter reinforced concrete
pipe empties into a 25 foot diameter stilling basin. The
channel exiting from the stilling basin is about 3 to 4 feet
wide and widens to 5 to 6 feet after passiag under a culvert 200
feet from the stilling basin. The channel then joins a larger
stream and flows into a flat pasture before passing under
Montvale Road one-half mile downstream from the dam.

2.4.6 Resecvoir and Drainage Area: At normal pool level, elevation
1059.0, the reservoir impounds about 336 acre-feet of water
and has a surface area of about 20 acres. At the top of the dam
the reservoir volume is about 450 acre-feet. The size of the
drainage area is 0.73 square miles. Major soil types in
the watershed include Ramsey, Jefferson, and Montevallo
series. The majority of the watershed is woods.

SECTION 3 - FINDINGS

3_.1

Visual Findings:

3.1.1 Embankment: The upstream slope has a good, but short grass
cover. Wave action has been eroding the wave berm somewhat but it does
not appear to be serious at this time. The crest is straight and uni-
form and is covered with a thin layer of gravel. It is in good con-
dition with the exception of some ruts made by vehicle traffic. The
downstream slope also has a good but short grass cover. Apparently,
the owner allows cattle to graze on the dam which keeps the grass short
but also produces tracks and ruts. Because of these ruts parts of the
downstream sjope near the crest had to be reseeded. The dam was free
of undesirable growth with the exception of a few 2 to 4 inch diameter
pine trees which were located at the contact of the left abutment and

- the embankm2nt 4and just past the toe of the dam. Two 5 inch diameter

pine trees were also located on the embankment, about 20 feet from the
end of the outlet pipe.

Two apparent wet areas were observed on the embankment., One was
located on the left side at the toe of the dam and was about 20 feet in
length and 3 feet wide. The other was at about station 0+50R, about
two-thirds the way down the embankment. It was asout 30 feet long and
10 feet in width. Because of the recent rains, it could not be ascer-
tained if the areas were wet due to seepage through the the embankment
or residual moisture from the rain. Two eight inch diameter toe




3.2

3.3

3.4

drains, located near the outlet structure were visible. Both were half
filled with siit and had a slight trickle of water flowing from them.

3.1.2 Service Spillway: The service spillway is in good condition
with the exception of some leaks in the construction joints of the
riser. The wor-t leak was at the first construction joint (from the
bottom) and according to the caretaker was keeping th: lake below nor-
mal pool. The 30 inch diameter reinforced concrete pipe was in good
condition and showed no signs of spalling or deterioration. The
drawdown gate was not operated during the inspection but was reported
to be in gocd condition. The stilling basin was in good condition with
no signs o: erosion or undercutting.

3.1.3 Dow:stream Channel: The downstream channel is relatively flat
for the first few hundred feet and is well grassed with some trees and
brush lining the banks. The channel then deepens {10 cto 12 feet in
depth) with heavy brush lining the steep banks. It then joins another
stream which traverses through a well grassed pasture.

3.1.4 Reservoir and Drainage Area: The drainage area is steep and
heavily wooded although part of the area borderirg the lake is well
grassed. There was no indication of any significant sedimentation.

Review of vata: Information available for review included a set of
drawings that was prepared by the Soil Conservation Service for the
repair of the dam following its failure. The plans called for the
remedial work to key into the existing embankment. In addition, the
plans also called for a toe drain which was evident by the 8-inch
diameter pipes near the outlet structure.

Static and Seismic Stability - The actual margin of safety for static
stability cannot be determined because the engineering data required
for an analytical stability analysis are not avajlable. However, an
assessment cf the embankment stability based on visual evidence and
engineering judgment would indicate a stable structure due to moderate
embankment slop2s and the lack of leaks or seepage. The project is
located in Seifmic Zone 2, and according to OCE guidelines, should not
be expectec to be threatened by seismic effects provided static con-
ditions are eatisfied.

Hydraulic and Hydrologic Amalysis - According to OCE guidelines, the
design flood for an intermediate size dam in a high hazard area is the
Probable Maximum Flood (PMF). Hydraulic analysis indicates that out-
flow resulting from the PMF (AMC 11) will over tcp the dam by a maxi-
mum depth of 1.3' for a duration of 4.75 hours. Additional analysis
indicates that outflow from the l» PMF will overtop the dam by a maxi-
mum depth of .65' for 3.0 hours.
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3.5 Conclusions and Recommendations:

3.5.1

3.5.2

b.

d.

€.

f.

Conclusions:

On the basis of visual evidence and engineering judgement,
the dam is considered to be structurally stable. The
embankment slopes are moderate and are considered ade-
quate. The two wet areas found are not considered serious
The project has the appearance that it is well constructed.

The leaks in the comstruction joints of the principal
spillway do not pose a serious problem.

Small pine trees are present only at the embankment-abut-
ment contact, toe of the dam and above the spillway
outlet.

Tte dam is located in Seismic Zone 2, indicating that
risk of damage from seismic activity is only moderate.

Hvdraulic analysis indicates that the spillway will not
pass the Probable Maximum Flood as required hy OCE
guidelines for dams of intermediate size and high hazard
potential. Under the l/2 PMF, the dam ir overtopped by ,65
feet for 3 hours. Failure would probably not occur during
the 1/ PMF.

The dam is considered “"significantly deficient” solely be-
cause the spillway will not pass the appropriate design
flood.

b

Recommendations:

ae.

b.

The owner should engage the services of a qu«lified engi-
neer to:

l. Develop project modifications to alliw safe passage
of the PMF.

2. Evaluate the leaks in the service spillway and make
aprropriate recommendations.

3. Direct the removal of pine trees and repair of embank-
ment following their removal.

The toe drains should be cleaned out so they can func-
tion properly. They should be checked periocdica.ly for
any deposition of additional material. A qualified

engineer should be engaged to determine the cause of any
further deposition.
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h.

The owner should not allow cattle to overgraze the embank-
ment. Controlled grazing should be praccicad to minimize
damage to the embankment.

The two small wet areas on the embankm«nt should be
reinspected during a dry period to detvrmine if they were
a result of rainfall or actual seepage. A qualified
engineer should be engaged to determine the cause of the
wet areas if they are still present during a dry period.

The progression of the erosion of the wave berm shall be
periodically checked. A qualified engineer should be
2ngaged if the erosion becomes severe.

The drawdown gate on the service spillway s:iould be
operated at least twice a year.

An emergency action plan should be developed, including a
werning system to alert downstream residents, in the
event a serious condition develops with the dam.

“he owner should establish a regular program of inspection
and maintenance to provide detection and timely correction
of problem areas.




SLCTION 4 REVILU BOARD FINDINGS

The Interarency Review Board for the !lational

Prog -an of Ingpection of Non-Federal Dams met in
Nashville on 27 August 1981 to examine the teclumical
data contained in the Phase I investigation report

for Lambert Dam. The Review RBoard consideced the
information and recommended that (1) the o'mcr cliould
engage the services of a qualified englieer if any

depo: ition of material continues to occur in the toe
drains, (2) cattle grazing on the embankment should be
controlled to minimize damage to the embankment, and (3)
the progression of the erosion of the wave berm should be
periodically checked. They agreed with other report
conc lusions and recommendations. A copy of the letter
repoct presented by the Review Board is included in

Appendix G.
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A.l

DAM

A.l.1

Al l.2

A.l.“
A.l.5

A.l.6

APPENDIX A
DATA SUMMARY SHEET
LAMBERT DAM
BLOUNT COUNTY, TENNESSEE

Type: The dam is a linear earth structur: with an open channel
emergency spillway exiting just upstream of the right abutment.
The service spillway is a reinforced conc-ete riser with a
30-irch reinforced concrete drain pipe.

Dimensions and Elevationg: Elevations are expressed in feet and
are referenced from an assumed benchmark elevation of 1060.0.

a. Crest Length: 605 feet
b. Crest Width: 18 feet

¢. Helght: 53.4 feet (Low point of cres: to D/S invert of
spillway pipe)

d. Crest Elevation: 1064.5 feet

e. Emergency Spillway Elevation: 1061.8 feet

f. Service Spillway Elevation: 1059.0 feet (normal pool)
g+ Embankment Slope, Upstream: IV on 3.8H

h. Embankment Slope, Downstream: IV on 3.4H

i. Size Classification: Intermediate

Embankment Zoning: Design drawings of the reconstructed section

show tha: it was to be compacted to 95X Standard Proctor Density. As
buiit drawings also show that a toe drain with two 8 inch CMPS was
constructed.

Cutoffs and Grout Curtaing: None

Instrumentation: None

Operation and Maintenance: The dam 1s maintained by the ownmer,
Keith McCord, and his caretaker. The drawdown gate has not been
operated in recent years.




A.2 RESERVOIR AND DRAINAGE AREA

A.2.1 Reservoir:
a. At Normal Pool
(1. Elevation: 1059.0
(2) Surface Area: 20 acres
(3) Storage: 336 acre-feet
(4) Length: 1700 feet
b. At Top of Dam
(1) Elevation: 1064.5 feet
(2, Surface Area: 25 acres
(3) Storage: 454 acre feet.
A.2.2 Drainage Area:
a. Size: 467 acres (.73 sq. mi.)
b. Soils: Jefferson, Ramsey
c. Average Slope: 25%
d. Land Uses: Woods, pasture, few roads or structures
e. Runoff from PMP (28.5 inches in 6 hours)
(1) AMC II: 25.5 inches
(2) AMC III: 27.5 inches
f. Runoff from 100 yeaf storm (4.8 inches ir 6 hours)
(1) AMC II: 2.3 inches

(2) AMC 1II: 3.5 inches

A.3 OUTLET STRUCTURES

A.3.1 Service Spillway and Drawdown Facilities:

a. Type - Reinforced concrete riser, 36 feet in height with 2.5'
by 7.5' opening.




L)

b. Pipe Size - 30" diameter, reinforced concrete, 336 feet long.
c. Pipe gradient - 3.5%

d. Drawdown - 18" opening covered by 24" slide gate. Manually
operated.

A.3.2 Emergency Spillway: The spillway 1s just upstream of the right
abutment and has a grass cover. 1t crosses a paved access road
parallel to the abutment and empties intc a broad meadow.

a. Elevation: 1061.8

b. Size: The spillway entrance has a wiith of 117 feet and
side slopes of IV to 9.9H (left side toward dam) and
IV to 7.6H (rt. side)

c. Maximum capacity: 743 cfs

A.4 HISTORICAL DATA

AIS

A.4.1 Original Construction Date: 1957

A.4.1.1 Fallure Date: October 12, 1963

A.4.1.2 Reconstruction Date: 1964

A.4.2 Designer: Soil Conservation Service
A.4.3 Builder: Lambert Brothers Construction Company
A.4.4 Owner: Keith McCord

A.4.5 Previous Inspections: October 17, 1963 by William P. Clure of TVA
following failure >n October 12, 1963

A.4.6 Seisuic Zone: 2

DOWNSTREAM HAZARD DATA

Ae5.1 Downstream Hazard Classification: High

A.5.2 Persons in Likely Flood Path: Approximately 4 to 10

A.5.3 Downstream Property: One house, a grocer, store and county road.

A.5.4 Warn’ng Systems: None

2 L
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Photograph No.
1

2

7A

10
11

12

13
14

15

16

17

APPERDIX C
PTOTOGRAPHIC RECORD

Downstream slope of dam

View of access rcad and right
abutment

Upstream slope of dam. Note erosion
of wave berm

Crest of dam

Crest of dam.

standing water

Note ruts with

Dovnstream slope >f dam from right

abutment.

Note reseeded area

Contact between 1:ft abutment and

embankment.

Note pine trees

Contact between toe of dam and
downstream area. Note pine trees

Emergency spillway entrance channel

Emergency spillway crossed by access

road,

Exit channel of ewergency spillway

Principal spillway and riser

Outlet pipe and stilling basin.
Note pine tree on the embankment

Toe drain partially covered

Downstream channe!

Downstream channei 200 feet from
outlet pipe

View from crest of downstream area

View of "lowpoint' in nccess road.
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ORNED~G 4 May 1981

MEMORANDUM FOR RECORD

SUBJECT: Phase Investigation of Lambert Dam

1. An iInspection team, composed of engineers from the Corps of Engineers and
Tennessee Water Kesources Department, conducted a Phas: I investigation on
Radnor Dam, near Maryville, Tennessee on 21 April 1981 Listed below are mem—
bers of the inspection team:

Paul Bluhm Civil Engineer Corps nf Engineers

Tim McCleskey Civil Engineer Corps of Engineers

Tom Porter Hydraulic Engineer Corps of Engineers

Troy Wedekind Water Resources State ol Tennessee
Engineer

2. Lambert Dam 1s owned by Keith McCord of Maryville, Tennessee and is used
as a farm pond. The dam is located approximately 7 miles south of Maryville,
and 1s on a tributary of Big Spring Branch which is in turn, a tributary of
Six Mile Creek. The dam was originally designed by th: Soil Conservation
Service and was constructed by Lambert Brothers Construction Company in 1957.
The dam failed in October of 1963 and the SCS again pruvided the design plans
for its reconstructiom.

3. Prior to inspecting the dam, the inspection team went ton the Blount County
SCS office. Mr. Dewey Simpson of the SCS, had photographs of the failure in
1963 and provided Information concerning the failure. he exact cause of
failure was not determined. However, Mr. Simpson said tue failure may have
been due to the collapse of the 30~inch concrete outlet pipz or of an 8-inch
pipe that extended through the dam that was used for i-rigation purposes. No
lives were lost and property damage was limited to flonding of a church base-
ment 1/2 mile downstream. The church has since been rnlocated.

4, The dam 1s an earth embankment 605 feet in length, 54 feet in height and
impounds a 20 acre lake. The reservoir contains an estimated 336 acre-feet at
normal pool and /54 acre-feet at the crest of the dam. Observations noted at

time of inspection are as follows:

a. Upstream slope - The upstream slope of 1V to 3.8H meets an 18-foot
wide wave berm. The wave berm lies on a 1V to 8H slope and is about 1.5 feet
above normal pool level. Both the slope and the wave verm are well grassed.
Wave action is eroding the berm somewhat, but was not nronsidered serious.




ORNED-G 4 May 1981
SUBJECT: Phase 1 Investigation of Lambert Dam

bs Crest ~ The 18-foot wide crest was straight and uniform. It was
covered with a thin layer of gravel and was used as a road. It was in good
condition except for some vehicle tracks in which 1-2 inches cf water was
standing.

¢. Downstream slope - The downstream slope of 1V to 3.4H agrees with that
shown on the “as built” drawings. The slope was uniform and had a good grass
cover although it was very short due to the cattle that grazed on it. Near
the crest, the owner had to reseed part of the embankment due to the tracks
made by the cattle. Small pine trees, 2-4 inches in diameter were present at
the contact between the left abutment and the embankment and at the toe of the
dam. Two pine trees, 5 inches in diameter were also presert at the toe,
directly above the 30-inch outlet pipe. Two, small wet areas were found. The
first was on the left side at the contact between the toe and natural ground.
There was a small swale at this point and the moisture observed could possibly
be retainage from recent rains. The second wet area was apout 2/3 the way
down the embankment, just to the right of the outlet structure at Station
7400, It was 25 to 30 feet in length and 10 feet wide. Again, it is possible
that this area was still wet due to recent rains. T«o 8-inch diameter CMP toe
drains were visible near the outlet of the 30-inch diameter pipe. Both were
about half filled with material and water and had a very small flow exiting
from them.

d. Abutments - Both abutments were in good condition. No significant
erosion or seepage was observed. A paved access road was on the right
abutment.

e. Emergency Spillway ~ The emergency spillway was a 125-foot wide saddle
type, located on the right side of the embankment. It runs parallel to the
crest and crosses the paved access road and exits into a broad field just
upstream of the right abutment. Water was presert in the spillway, between
the reservoir and the access road, but this was due to the recent rainfall.
The spillway was in good condition with a good grass cover.

f. Principal Spillway -~ According to the "as built” plans, the principal
spillway consists of a reinforced concrete riser 36 feet in height, feeding a
30~inch diameter reinforced concrete pipe. Access to the structure was by
means of a 110 foot walkway. The structure was covered by a solid metal
platform. Trash racks,9.5 feet by 1 foot were present on two sides of the
structure, and both were clear of debris. An inspection of the 7.5 by 2.5
foot opening revealed that there was considerable leakage at the first con-
struction joint. With the exception of this leakage, the structure was in
good condition. Drawdown facilities consisted of a 18~inch diameter inlet,
operated by a 24-inch sliding headgate. The gate is manually operated but was
not operated at the time of inspection. A 336 foot, 30-inch diameter rein-
forced concrete pipe was fed by the riser and exits into a stilling basin at
the toe of the dam. The 30-inch pipe was in excellent condition.
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ORNED-G 4 May 1981
SUBJECT: Phase " Investigation of Lambert Dam

g. Sti1lling basin - Located at the toe of the dam, the stilling'basin was
about 25 to 30 fa2et in diameter and has its slopes protected by large concrete
slabs. Small trees and saplings were present as was a good grass cover in
places where concrete slabs weren't placed. The flow from the 30-inch pipe
was estimated to be between 60 and 100 gpm and was very clear. Riprap placed
directly below the outflow prevented any erosion.

h. Downstrear channel - The channel downstream of the st{lling basin had
a base width of 4-5 feet and side slopes of about 1V tuo 3 H. The slopes were
well grassed and lined with small trees. About 250 feet downstream, the
stream passes uncer an access road through an old riser culvert. The channel
widens to about 6-8 feet In width and has a heavier brush .. ver lining the
banks. The stream then flows into a flat pasture before flowing under
Montvale Road 1/2 mile from the dam.

i. Reservoir - An access road encompasses most of the reservoir. The

slopes were moderately steep with a good grass cover around about half of the
reservoir and woods around the rest. A low point exis:-s on the access road

across from the crest and it was at about the same elevation as the crest.

5. Potential downstream damage if rapid fallure occurred could include a
house, small store, &nd Montvale Rnad.

6. The undersigned concluded from the visual inspection that:

a. The smal! trees growing near the left embankment, below the toe of the
embankment, and those above the 30-inch pipe should be removed.

b. Cattle should not be allowed to graze on the embankment.

¢c. The solid metal platform covering the principai spillway should be
replaced with a grated platform.

d. Hydraulic anc¢ hydrologic analyses should be conducted to determine the
adequacy of the spillway.

e. The two small wet areas on the downstream embankment should be re-
inspected during a dry period to determine if they were a result of rainfall
or actual seepage.

f. The two toe drains should be cleaned out so that they can function
properly.

g. The concrete riser should be repaired to preveunt seepage that is
entering the first construction joint.




ORNED-G 4 May 1981
SUBJECT: Phase I Investigation of Lambert Dam

h. The owner should maintain a regular program of regular inspection and

general maintenance. The objective of the program should be for the early
detection and timely correction of any problem areas.

fie Tt ’

Civil Engineer

-

MCCLESKEY/ED-G

COUCH/ED-G
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ORNED-G 30 April 1981

MEMORANDUM FOR RECORT

SUBJECT: Trip Report on the Inspection c¢f Lambert Dam, Blount County, Tenness

1. A Phase 1 inspection of Lambert Dam was made 21 Arril 1981 by Messrs.

Paul Bluhm, Tom Porter, and Timothy McCleskey. Troy Ledekind and a two-man
surveying crew from the Division of Water Rzsource, State of Tennessee, the
carekecper, and the wife of the owner of thz dam were u..c present during the
inspection. The dam is located about 7 ril=s south of Maryville, Tennessee,
and approximately one-half mile due east of the intersection of Montvale Road
and Old Piney Road. It is shown on USGS Blockhouse Quadrargle, Blount County,
Tennessee, dated 1966. The owner 1s Mr. Xeith McCord. Du:ing the inspection,
the weather was clear, sunny, warm, slightlvy windy, and temperatures in the
low 70's.

2. Before the inspection, the inspectior tezam talked with Mr. Dewey Simpson,
District Conservationist, of the Soill Corservation Service, about the history,
safety, and structural adequacy of the cam. We were informed that the dam
failed in 1963 at a section along the service spillway outlet pipes. The
outlet pipes consisted of a 30-inch concrets pipe with an upstream valve and a
6-inch steel pipe wiith a downstream valve. The original design included two
30-inch concrete pipes; however, the owners chose to install the 30-inch and
6-inch pipes. The cause of failure was rot given, but a pipe failure and sub-
sequent plping along one of the plpes is suspected. No loss of life or in-
juries resulted from the fallure and proparty damage was mostly confined to
the property of the owner. A church building located near the 1ntersection of
Montvale Road and 0ld Piney Road was partially flooded and damaged. This
building has since been relocated. Mr. Sizpson showed us photographs of the
dam and downstream area after the failure, but he was reluctant to provide us
with negatives of these photographs. The dam was initially designed by the
SCS in the early sixties, prior to 1963. After the 1963 failure, a redesign
to repair the breached section was prepared by the SCS and construction was
completed about 1965.

3. The underlying rock at the dam probadly includes shales, sandstones, and
slate. Rock exposed in cuts at the dam and in nearby road cuts consists of
highly weathered sandstones and shales. These exposed rocks appeared to be
inclined at very high angles. Based on Information provided in the SCS soil
survey report for Blount County and USGS geology maps, the rock in the vicin-
ity of the dam is Paleozoic in age - mairnly Cambrian and lower Ordonician.
These rocks have been subjected to intense earth movem:ants and are highly
folded and faulted. The region 18 characterized by series of alternate linear
ridges and valleys extending in the soutrwest-northeast direction. The over-
burden at the dam site 1s composed of colluwvial and local alluvial deposits of

ee




ORNED-G 30 April 1981
SUBJECT: Trip Report on the Inspection of Lambert Dam, Blount Count, Tennessee

silty and sandy loam or ML, CL, and SC materials, which were derived from
sandstone, quartzite, slate, and shale. The dam was constructed from material
excavated from the lake, which includes sandy loam or ML, CL, and SC materials.
Thesc materials are characterized by the presence of many aangular sandstone
cobbles, 3 to 10-incaes in diameter. Such cobbles were quite noticeable on
the downstream slope.

4. The dam 1s a linearly earthfill structure approximately 605 feet long and
54 feet high. 1t has a crest width of about 18 feet and upstream and down-
stream slope dimensions of 1:3.8 and 1:2.7 respectively. The upstream slope
has a 10-15 wave berm about 2.5 feet below the crest which slopes gently
toward the pool. The slope immediately below this berm ai.d just below the
pool level is near vertical and badly eroded from wave wach. A service spill-
way, consisting of a concrete riser and a 30-inch diameter concrete outlet
pipe, is located about 130 feet from the left abutment. A low area on the
reservifir rim, just upstream of the right abutment, serves as an emergency
spillway. The access road to the dam has an asphalt surface. It traverses
the axis of the dam at the right abutment and extends across the emergency
spillway and along the right reservoir rim, providing access to two houses
upstream of the lake. A 20-25 feet section of this road along the reservoir
rim is approximately 0.5 feet lower than thg crest of the dam. In the event
the lake reaches this level, water would spill over the emergency spillway and
this section of the road before the dam is overtopped. Two 8-inch metal out-
let pipes, located at the toe of the dam and to the immed:ate left and right
of the service spillway outlet pipe, drains an internal sand and gravel toe
drain. The right toe drain pipe was covered during the initial part of the
inspection, but was later uncovered by Troy Wedekind. Only a trickle of water
was flowing through either pipe. The area surrounding the right toe drain
pipe was wet, soggy, and holding pockets of standing water before the outlet
was uncovered. About 5-inches of water were flowing through the service
spillway outlet pipe. The stilling basin consists of the old natural channel

bed overlain with sandstone boulders and huge chunks of the old concrete riser -

apparently left from the 1963 failure.

5. No cracks, scarfs, or evidence of sloughing or sliding were observed along
the crest, slopes, or abutments. The slopes are fairly uniform and contain a
relatively good vegetative cover of fescue, clover, lespedeza, and other
grasses. Surface crosion, except for wave wash on the upstream slope, was
minimal. The owner has permitted livestock to graze on the dam. This prac-
tice has caused the turf to be churned up, particularly near the crest and has
destroyed the grass cover in certain areas. However, these areas have been
reseeded and mulched and new grass 1is growing. The only undesirable growth
on the dam consisted of several 2 to 4-inch diameter trees located at the left
abutment contact and along or just below the left toe of the dam. Two areas
on the downstream slope were somewhat wetter than the rest of the downstream
slope area. One area was at the toe where the slope intersects the natural
ground just left of the spillway outlet pipe. The other area is about 50 feet
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to the right of the spillway outlet pipe and about twc-thirds the distance
down the slope. Both areas appeared to be wet from surface water draining
slowly off the .lam. The crest, which has a thin layer of crushed stone, pro-
vides vehicular access to the left abut-ent and reservoir rim.

6. During the inspection, water was spilling into the scrvice spillway riser
from the sides. No water was flowing in Zrom the top beciuse the reservoir
had not reached the top of the riser. A walkway, about 5i feet long, extends
from the crest out to the top of the riser. A platferm constructed at the
top of the riser provides a service area Sor operatirg the drawdown gate and
opening or closirg a solid steel hinged plate over tie opening at the top of
the riser. While this plate protects tre spillway fruo. Yweing clogged with
debris, it also prevents using the spillway to its full capacity when the
level of the reservoir is above the riser, unless the plate is open. A grate
would be a much better covering, since it could prevent entrance of debris
that may clog the spillway and yet leave the spillway oper for near full dis-—
charge capacity. Observation of discharge into the riser indicated leakage
along the upper construction joint.

7. The drainage area, except for small areas immedistely adjacent to, the
reservoir, is woody. The slopes in the drainage are: are gentle to steep -

but mostly steep. No evidence of sliding, cracking, or subsidence were ob-~
served along the reservoir rim or withia the drainage area. The channel
downstream of the dam is relatively shallow, narrow, and slopes gently with

ad jacent terrain. The surrounding land is mostly pasture, although some trees
align the banks of the creek. The downstream banks are near vertical at places
but overall are fairly flat and in some areas grassed. The banks appeared to
be stable. No boils or seepage was observed downstream of the dam.

8. 1t appears there are two buildings in the paths of flood waters, should
the dam fail again. One is a house located on the proparty of the owner and
the other is a store - possible residence, located near the intersection of
Montvale Road and 0l1d Piney Road. Since both buildings are occupied, at least
on a part time basis, the dam is in the high hazard potential classification,
The dam is 54 feet high and is classified as an intermediate-size dam. Over-
all, the dam appeared to be well maintained and in good conditfon. However,
the following recommendations are given in the interest of increasing the
safety of the d:m:

a. All trees at the left abutment contact and toe of the dam should be
removed.

b. Outlet pipes for the toe drains should be kept cpen and cleared of all
so0il and other debris at all times.
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c. The steel plate over the service spillway riser opening should be
changed to a grate covering.

d. Livestock should not be permitted to graze on the dam.

TIMOTEY MCCLESKEY
Chief, I&I Section

COUCH/ED-G

*
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Check Llist
Visual Inspection of Earth Dams
Department of Conservation
Division of Water Resources

Name of Dam Lambert Dam

County Blount Date of Inspection _ 21 April 1981
ID # - State Federal __ 1N-901

Type of Dam Earthen

Hazard Category-Federal High State ___fennegsee
Weather Clear - Warm Temperature 75°

‘ crest)
Pool at Time of InspectionE11059.00 (6.2' from (distauce from crest)

Tailwater at Time of Inspection 10000 (distance Zfrom stream bed)

'Desig-n/As Built Drawings Available: Yes __ X No
Location: SCS Office in Nashville

Copy Obtained: Yes X  No

Reviewed: Yes _ X No
Construction History Available: Yes Yo
Location:

Copy Obtained: Yes No

Reviewed: Yes No

Other Records and Reports Available: Yes _ x No ____

location: Photos of: failure on file in SCS office in Maryville TN
Copy Obtained: Yes No X

Reviewed: Yes X No

Prior Incidents or Failures: Yes X No

Inspection Personnel and Affiliation:

Paul Bluhm Corps of Engineers i '

Tim McCleskey Corps of Engineers

Tom Porter Corps of Engineers

Troy Wedekind Tennessee Department of Water Resources

fde




1.

1

Endbankzent .

Ao

B.

Crest

2.

3.

&4,

S

Description (1st inspection) _ Top of creét is used as a

gravel road. There are some ruts and wa:er standing due to

traffic. Cattle tracks have also-made some ruts.

Longitudinal Alignment Straight. Exterds from left

abutment to paved road om right abutment.

Longitudinal Surface Cracks None wire seen

Transverse Surface Cracks None were seer.

General Condition of Surface GCood condition other

than traffic ruts

Miscellaneous Paved road crosses crest at right

abutment.

-

Upstream Slope

1.

Undesiradle Growth or Debris There ire some small

shrubs and trees near left abutment, Otherwise the slope

is clear.




c.

e

3.

Sloughing, Subsidence, or Depressions _ None vas

seen

Slope Protection An 18 foot wide berm is present at about

1%' above normal pool. This berm is 2%' below the crest and

has a good grass cover. However, it is being eroded away by wave action.

a. Condition of Riprap N/A

b. Durability of Individual Stopes N/A

c. Adequacy of Slope Protection Against Waves

and Runoff _Has a good grass cover, but wave actiom has been
eroding it away.

d. Gradation of Slope Protection = localized Aeas
of Pine Material N/A

- e

Surface Cracks _ None were seen

Downstream Slope

1.

Undesiradble Growtl; or Dedbris Pin; trees, 4" to 5" in diameter

were present at toe of slope, One 5" diameter tree, on the slope, and

20' from the toe was located directly above the outlet structure.

2




2. Slougking, Subsidence, or Depressions; Abpormal
Bulges or Non-Uni formity The slope appears to be flatter

in section that was rebuilt.

3. Surface Cracks on Face of Slope  Nome were seen.

*

4. Surfesce “racks or Evidence of Heaviug at

Bnban)mept Toe None were seen.

5. Vet or Saturated Areas or Other Evicence of Seepage

on Face of Slope; Evi%ence of "Pipirg" or "Boils"

At abou: station 700, 3 the way down the slope there is a

small wet area. It could be retainage from recent rain

rather than seepage.

a

6. Drainage System There are two toe draias, one on each side

of the outlet structure. Two 8" dimeter sipes near the outlet

striacture are visible, but are about half filled with material.

Both had a very small flow coming from these pipes

7._Fill Contact with Outlet Structure Good Riprap

was directly below the structure. No evidence of erosion

around the structure.

8. Condition of Grass Slope Protection _Coo' grass cover,

but cattle are keeping it short. Some arcas near crest have

beer. reseeded.




e e e et

D. Abutments
l. Erosion of Contact of Embankment with Adbutment from

Surface Water Runoff, Upstream or Downstreanm
None Evident

2. Springs or Indications of Seepage Along (ontact of

Exbankment with the Adbutments None were seen

3., Springs or Indications of Seepage in Areas a Short

Distance Downstrean of Embankment - Adbutment Tie-in

) None were seen




0

-

11. Area Downstrean of Exdbankment, Including Channel

A,

D.

E.

F.

'G.

H.

Localized Subsidence, Depressions, Sinkholes, Etc.

None were seen

Evidence of "Piping", "Boils“, or "Seepage" -

None were seen

Unusual Presence of Lush Growth, suck as Swamp

Grass, etc. None

Unusual Muddy Water in Downstream Channel

Water was clear,

Y

Sloughing or Erosion None were seen

Surface Cracks or Evidence of Heaving Beyond

Exbankment Toe None

Stadbility of Channel Sideslopes Good

Condition of Channel Elope Protection _Gcod grass slopes




1.

Je

& o

X.

L.

Adequacy of Elope Protection Against Waves, Currsats,
and Surface Runoff Good slope protectjon

Miscellaneous

Condition of Relief Wells, Drains, and Other
Appurtenances N/A '

Unusual Increase or Decrease in Discharge from
Relief Wells N/A

-




IiI + Jlnstrumentation

8

B.

-

c.

D.

E.

Yonunentation/Surveys

Observation Wells None

Weirs _ Nope

Piezoneters

None

Other




IV. Spillways :
A. Service Spillway (Service/Emergency Comdination Yes __ Ko x )
1. Intake Structure Condition __good conditicn. It has a

walk way and a metal cover. A trash rack is on two sides of the

¥
square structure providing two, 9.5'by 1' openings. The 5th construction &

n om the top is leaking badly and shouvld be repaired.
2. out¥et gtruct'ure Condition _Good condition. A 30" reinforced

—— —concrete pipe emptiés jnto a 25' dismeter stilling basin. The

--basin slopes are protected by concrete slabs and riprap is directly
_beneath the outflow.
3. Pipe Condition

Excellent condition

4, ZEvidence of Leakage or Piping  None was evident.

S. General Remarks Depth of water in the 30" pipe was about 5".

Flow was about 180 gpm.

B. Emergency Spillway

1. General Condition  Good condition

2. Entrance Channel Entrance channel is about 1%' above

normal pool. 1t is well grassed although som: water was

standing.

3, Control Section The contrul section runs parallel to the dam

exiting in front of the right abutment. It crosses the paved

access road.




4,

Exit Channel The exitchannel is wide and well grassed

It slopes at 2 to 3% for about 250 feet then drops off to a

gully.

Vegetative/Woody Cover _ Well grassed cover.

Other Observations




V. Emergency Drawdown Facilities (if part of service spillway

s0 state) A gste valve on the service spillway controls an 18"

digmeter opening. -

Are Facilities Operable: Yes _X No

Were Facilities Operated During Inspection: Yes No X

Date Facilities Were Last Used

10




e e

)

VI. Reservoir

A. Slopes _Grass slopes around half of reservoir and steep wooded

U S g

slopes are around the other half of the reservoic.

B. Sedimentation None evident

C. Turbidity _ None

VII. Drainage Area

Description (for hydrologic analysis) _Heavily wooded with

very steep topography ,

A. Changes in Land Use Nome expected

1 )




0

V1II., Downstreaz Area (Streaz)

h.

D.

Condition (obstructions, debris, etc.) _ Channel passes

through a small culvert 200' downstream and tkrough another

under tke paved road % mile downstream. No mejor obstructims.

Slopes Area downstream is gently sloping pasture land.

Approximate No. Homes, Population, and Distance D/s
Ope house and one gtore about % mile downgtream, The population

3 to eople depending upon t eople at the store.

Other Hazards A barn is next to the house and could possibly

be damajed .




IX. Miscellaneous

Incidents/Failures A failure occured in October of 1963, The cause
of the failure is unknown, although it is believed that a 6" diameter
pipe coming through the dam caused failure., No loss cf life and damage was minimal.

Cbserved Geology of Area

X. Conclusions

The dam appears to be well constructed and in good condition.

XI. Recommendations

Regional Engineer

Chiel Eugineer

Py
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HYDROLOGIC AND HYDRAULIC ANALYSIS

According to OCL guidelines, Lambert Dam must be able to safely pass
the Probable Maxiium Flood (PMF). Six-hour rainfall depths for the
Probable Maximum Precipitation (PMP) and the 100-year rainfall were
obtained from the U. S. Weather Service's Technical Paper 40. Flood

routings were performed using the HEC-1-DB computer program. The
program used the dimensionless hydrograph technique described in Section

4 of the Soil Conservation Service National Enginecring Handbook

and the Modifia2d Puls method of reservoir routing.

The peak outflow .‘rom the PMF is 3584 (FS, which overtops the dam
for 4.75 hours at a maximum depth of 1.32 feet.




LAMBERT DAM (BLAUNT C0)

SUMMARY OF ROUTINGS

Spillway Antecedent Moisture Condition
design
flood AMC I AMC III
Overtops by Overtops by
PMF 1.32 1.32¢
for 4.75 hrs. for 4.75% hrs.
Overtops by Overtops by
APMF 0.65' 0.65"'
for 3.00 hrs. for 3.00 hrs.
100 YR 2.2 ' freeboard 1.6' freeboard
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DEPARTMENT OF THE ARMY
NASHVILLE DISTRICT, CORPS OF ENGINKERS
- ». 0. BOX 1070
MASHVILLE, TENNISSIR 37203

™ REsLY Rures YO

ORNED-~G 13 March 1981

Keith McCord
Route #7
Maryville, T2nn. 37801

Dear Mr. McCord:

As provided under authority of the National Dam Inspection Act, Public
Law 92-367, all non-Federal dams in Tennessee must be ianspected for the
purpose of protecting human life and property. According to our records,
you are the owner of Lamert Dam, located in Blount County, Tennessee,

An inspection of this dam is scheduled for 21-23 Apnril, 1981. Engineers
from the Engineering Division of the U.S5. Amy Corps of Engineers in
conjunction with the Tennessee Division of Water Resources will conduct
the inspection., As the owner we encourage your participation in the
inspection. Following this inspection a report will be prepared and a
copy forwarded to you.

If there are any questions or a need for additional information, please
contact Mr. Paul Bluhm or Mr. Timothy McCleskey at 615/251-7366,

Sincerely,

E.C. MOORE
Chief, Engineering Division
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ORNED-G

NON~-FEDERAL DAM INSPECTION REVIEW BOARD
PO BOX 1070
NASHVILLE, TENNESSEE 37202

Commander, Nashville District
US Army Corps of Engineers
PO Box 1070

Nashville, TN 37202

1. The Interagency Review Board, appointed by the Commander on 19 June 1981,
presents the following recommendations after meeting on 27 August 1981, to
consider the Phase 1 investigation report on Lambert Dam located near Maryville,
Tennessee.

2. The toe drains should be periodically checked for deposition of material.
If significant deposition is occurring, the owner should engage the services of
a qualified engineer to determine the cause of the deposition.

3. Recommendation c¢. should be changed to allow cattle grazing on the dam; this
grazing should be controlled to minimize damage to the embankment.

4., The progression of the erosion of the wave berm should be periodically
checked.

5. The Board is in agreement with other report conclusions and recommendations
following minor revisions.

RANK B. COUCH, JR. 4

Chief, Geotechnical Branch Engineer

Chairman Alternate, Soil Conservation Service

EDMOND B. O'NEILL/ ‘?‘2261::;7 THOMAS ALLEN

Alternate, Division of Water Resources Hydraulic Engineer

State of Tennessee Alternate, Hydrology and Hydraulics
Branch

EDWARD B. BOYD 3 Jé%é; GUNNELS
Hydrologic Technician Structural Engineer

Alternate, US Geological Survey Alternate, Design Branch



*la

DEPARTMENT OF THE ARMY

NASHVILLE DISTRICT, CORPS OF ENGINEERS
P. O. BOX 1070
NASHVILLE, TENNESSEE 37202

IN REPLY REFER TO

11 AUG 1981
ORNED-G

SUBJECT: Report of Phase I Investigation of Lambert Dam, Maryville, Tennessee.

Commander, Ohio River Division
ATTN: ORDED-T (Griff Ray)

1. Inclosed are three copies of our draft report covering the Phase I
Investigation of Lambert Dam in Blount County, Tennessee.

2. The report is still in draft form at this time. Request return of
copy containing color photographs along with your comments. We will
furnish you a final version of the report when it is completed.

1 Incl E. C. MOORE
as Chief, Engineering Division

FOR THE COMMANDER:
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ORNED-G (11 Aug 1981) 2d Ind
SUBJECT: Report of Phase I Investigation of Lambert Dam, Maryville, Tennessee

DA, Nashville District, Corps of Engineers, PO Box 1070, Nashville,
Tennessee 37202

TO: Commander, Ohio River Division, ATTN: ORDED~T (Griff Ray)

l. 1lst Indorsement, paragraph A. Concur. This recommendation has been added
to the report.

2. Ist Indorsement, paragraph B. Concur. This recommendation has been added
to the report.

3. Ist Indorsement, paragraph C. The PMP can be obtained from TP 40. This
has been resolved by telephone between Tom Porter, Hydrology and Hydraulics
Branch, Nashville District, and Tom Liggitt, Hydrology Section, Ohio River
Division.

An error was made in computing the depth and duration of overtopping in the
preliminary report, but the correct values are present in the final report.
There was a significant change in these values which resulted in a change in
the condition classification from “"unsafe-nonemergency” to "significantly
deficient.” See attached sheet for definitions of these terms. It was felt
that the depth and duration of overtopping was not enough to cause failure of
the dam and, therefore, should be called significantly deficient.

FOR THE COMMANDER:

A e

1 Incl E. C. MOORE
as _~ Chief, Engineering Division




DEFINITION OF CONDITION CLASSIFLCATION

failure. State and
advised fwnedintely.

"Unsafe — Fmergency” — A dam in a state of inminen
local authorities and downstream residents should be

Dowastream residents may have to be avacuated, rom=dial wock should bagin
imnadiately, the reservoir should be dravi: down rairad, oxr coambination

of the above (e.g., advanced piping, major ¢ ]op- instebility, recent oud"

den collapse of a portion of the foundation, inminunt overtoppint, ete.).

"Unsafe ~ Nonemergency” - A dam with obvicusly serious deficiencics which
could clearly and rapidly develop, or are developing, into failurc nodes,

but do not yet pose the threat of imminent failure. State and local au-
thorities should be advised promptly and remedial work should begin as
soon as practical. Someone whould bz assignad to periocdically chack on
the dam's condition until remedial work is begun. Dravwing down the reser— i
voir should be considered, (e.g-, flowing seepagas from embankment which !
could lead to piping, evidence of solution channels or cavitation in the
foundation, seriously inadequate spillway capacity as pexr ETL 1110-2-234,
history of recurring slope instability, etc.).

"Significantly Deficient” - A dam with deficiencies which, if left un-

- condition(s) - usually within 6 months to'a year or sooner (e.g., heavy

would not likely affect the safety of the dam unless left unchecked for a

chetked, would likely becowe serious deficiencies and could ultimately
result in failure. Advise State authroities and recomzmend remedial work
be scheduled in time to prevent substantial further deterioration of the

growth of sizeable trees on slopes, potentially serious erosion, spillway .
discharge channel too close to embankment, etc.). i

"Deficient” — A dam with deficiencies which need attention, but which

long period of time. Advise State authorities and recommend remedial ac- i
tion at owner's convenience, but before problea can escalate into a sig-
nificant deficiency (e.g., brush and/or few or very small trees on em-
bankment, long term deterioration of masonry or metal outlet features,
formation of deep ruts in embankment roadway, deterioration of riprap,etc.).

“Not Deficient” — Well constructed and maintained dam with no apparent

deficiencies relative to its safety and structural integrity.

o -~
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PREVIOUS INVESTIGATIONS
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UNITED STATES GOVERNMENT

Memorandum

i TYDRAUGIC 1A (A BIANC

rodd OV 6 486
"\ [dE R} f/o....gé‘.%’.-

A

TENIVESSEE VALLEY 1\E£rlifl_ O
"} TE . - 7/ sy

TO : Edwin H, Mclain

: 3

N L R L
v \ : i
i

FroM : Yilliam P, Clark ' i B t i
DATE : October 18, 1963 D

SUBJECT: LAMBERT DAM FAILURE - BLOUNT COUNTY, TENNESSEE i |

IR
[ra1

i

On October 17, 1963, 2 field investigation was made of the subject dam
which had failed on October 12, This investigation was made to try to
determine the cause or causes of this failure,

Ho visible signs could be found that would indicate that muskrats had been
working in the dam fill in the vicinity of the wash out or elsewhere for
that matter, The soil in the lake area appreared to be very conducive for
cravfish but ro signs of these were found either,

The concrete pipe, 2li-inch concrete, which formed the spillway discharge
culvert showed no visible sirns that seepage rings had existed on this
pipe, neither were any seep riugs found among the various pieces of

pipe scattored below the dam. The pirz had been laid on a concrete cradle
throuvhout the uidtihh of the dam but again there we e no signs of seep
rines on theso pertions of the cradle that were found washed out and/or
still in »nlace.

The morniny glory type of spillway ertrance to the 2i~-inch pipe consisted

of a vertical square concrete box, constructed 3n sections, which sectiong
appeared to huve not been bandad together. There was no means of controlling
the discharg2 throush this spillway, the discharge varying according to
reservoir heipht ovar the intake.

There was no o*her spillway other than the one mentioned above, However,
there did exist throush the dam, a 6-inch pipe with a screened inlet on
the lake end ard a va re at the downstream end. This pipe was used to
forpish vater for irrication purposes., From talking with the farm
ranapger, Mr. Ho({fstetter, the é-inch pipe was at an elevation approrimately
10 fret higher than the 2l:-inch pipe.

The first leakage was noticed on the doimnstream side of the fill at an
clevaticn about, 10 feet hipher than the 2hi-inch pipe, however, the farm
manaper coul” not remember whether or not it was at/~ near the 6-inch pipe
out.let.,

In summing up the possible cauces of the dam failure, it appears that it
couls have been any of the following reasons or a combinzation of then:

(1) Settlement of the earth £i11 could have broxen the $-inch
pipe «t a joint or joirts, causiny water to secp out into
tim carth £i11. (The water in this pipe being under pressure
at all times, since the valwe was on thn cvtlet end.) .

MOPE S - L -
IR Y . - e e 3 SRR R JE
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TVA 64 (P.-l-'.)

UNITED STATES GOVERNMENT

Memora'ndum TENNESSEE VALLEY AUTHORITY

TO : Edwin H, McCain
FROM : William P, Clari:
DATE :October 18, 1963

SUBJECT: LAMBERT DAM FAILURE - SLOUNT COUNTY, TENNESSER

(2) Settlement could have causcd a break in the 2l-inch concreste
pipe creating a leak in it,

(3) Lack of seepzge rings around the 2lL-inch and also the é-inch
pipe.

(4) And least likely of all, possibly some help from muskrats.

2l

‘ 1am P, Clar

WPC:JQM
CC: Melton D, Cauthen




(a) Looking upstream on Six Mile Creek from Montvale Road. Note
wash and highwater marks 2300 feet dowmstream from Lambert
Brctiherts Dam.
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(b) Looking upstream and towards Six Mile Creek from the laft bark,
upstream of Montvale Road.
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(¢) Looking east and upstream at break in dam, center background,
from Montvale Road,

(d) Looking upstream at break in dam. Note a portion of vertieal
morning glory type overflow section at left center.

TV T e




(e) Close-up view of break in Lambert Brother's Dam as seen from
downstraam,

(£f) Close view of dam crosz secticn lookinz towaris the left bank,
south end of dam, Nute slide on upstrean slepe,
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(2)

Looking from the top of the Lambert Brother's Dam at the
break on the upstream side and remaining pool,
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Varyville, Tennessee — LA BhAlCH
November 12, 196} frero T
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1
Tying Steel On Anti-Seep Collars i |
J. B. Lambort gives first hand supervi  being reconsiructed in the Six Mile Commun. ! ‘
sion to lying of sleel in ory of the 19 concrete fy. A concrets cradle is also being poured to
antl-scop collars on ths Larbert Farms Dam suppor! tho pips from belov:, : ]
» Blount Soil Conservation Dlstrict Photes i
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~Drill Crew Gets Rock, Soil Samples ?
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Soll Conservation Service

Rebuilt,

“Everything wehe doing to
our dam will make it  better
than before,” says J. B. Lam-
bert ag he watched the work
progress along the center line ot
his dam, *“We're putting in the
hest pipe available, It's been
tested under 20 feet of head and
it doesn’t leak a drop. The six
irch pipe, thought hy some to
have caused tne break in our
previous dam, is left out com-
pletly.”

The Tambhert dam, at Six
Mile, is being robiilt by the
most rigid of stanoards, Every
part is being double checked
and additional safety measures
iinstalled. Borrow areas  were
sampled and tested to deter-

drili crew In.
vestigates borrew area to a depth of 15 feef.

Lambert Dam Being

Samples of rock and soil were also taken trom
the spillway foundation ares,

Improved

mine sultability ang desired
compaction and are being put
in according to the results of
these tests.

Last spring the dam develop-
ed a small leak, which eventu-
ally led to a break, in the dam
and completely emptied the
lake, damaging some of the
Lambert farm.

The reservoir tself Is being
improved by deepening  the
shallow areas and by filling in
ihe deepe) arcas. This should
help eliminate some of the wa-
terwveed growth ag well as
generally improve fishing, 1

Aside from this, a cold water:
release is being installeq as|
part of the spillway that will'
remove the normal overflow|
from the bottom of the Jake
rather than from the top. Water,
at the bottom is usually eolder,
contains less fish food and is
lower in oxygen content than
water near the top of a lake,

The first shipment of fish :rif

to arrive for stocking this lak
early in December. The fish on
order for stocking are bluegill,
shell crackers, channel catfish
and largemouth bass. The bass
will be stocked in May 1963 aft-
“er the blucgill have had time
to spawn.
. Another feature included in
the new dam is a drain at the
top of the dam to collect any
secpage that may occur, The
dam is also 20 feet wider at the
basge. It is now 320 feet wide,
The lake has been expanded
to a full 20 acres by excavation
alony the edpees to gep Nl ina-
tevial, The stopes at the odges
have all been sloped 1o at Jeast
the three-to-one that is fo he de-
sirved.

ning a rizid fenilization  pro-
gram for 1he lake beginning

Lambert  Brothers g pl:m-a

early next spring. They realize
that fertilization Is as neces-
sary to getting full fish produc-
tion as it is to getting full pro-
duction of field crops.

This dam is beinz construet-
ed with engineering assistance
through the Blount Soil Conser-
vation District as a regular
part of its technical assistance
to farmers.
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hinery grading the bed of the lake were
. Also noticeable wers many small “dim.
¢ lake floor where Blus Gills had made
g areas,
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ROAD DAMAGE — Some washout Jarag: occurred at this bridge on Six Mils Creek on Mentvale
Road at Six Mile Commwnity, New blacktop pavement was floated loose from base and seftied
backdown on limb which had washed under it. Between trees may be seen overturned plckup
truck in background. Truck was washed fromy read in foreground soeme 75 yards into the field and
overturned.

78 Million Galloni —_—

— Timea Btaf? Photes — Stene

Lambert Dam At
Six Mile Breaks

Enough water to supply the
City of Maryville's needs for two
months swept across the Six
Mile area on Montvale Road
Saturday night when the dirt fill
dam on Lambert Brothers Farm
broke.

No one was jnjured and there
was no serious damage except
to the dam and the Lambert
fickis which were covered with
mud and rocks deposited by
the waler.

Cause of the break has not
been determined but Soil  Con-
servation  Service Engineers
from Knoxville and  Nashville
are expected to examine the
dam this week to attempt to de-
termine the cause and to sug-
gest methods Ior repairing the
damage,

While muskratz had been seen
in the lake and around the dam,
there had bheen no indication
that they caused the leak that
resulted in the break in  the
dam, However, muskrais are
one of the biguest enemies of
such dirt il dams and could
have caused the damage.

Complcted in 1957, the 17-acre
fayim Iake was one of the biggest
of Ity kind in the stute at  the

time it was built. Considered a
$40,000 1o $50,00% project, the 538
foot long dirt filr dam rontained’
12000 eubic yards of dirt  and
was 17 feet high,  The lake,!
which was full when the lo:\k'.
was discoveired, contained, 210
acre fect of water (78,408,000
fallons). In places the water,

was 40 feet deep and included
drainage from 327 acres.

Well stocked with Blue Gills
and Largemouth Bass, the lake
was one of the best fishing spots
in the county. This past spring it
was not unusual to see catches
weighing five pounds,

Elmer Lambert, one of the
owners, said he expected the
dam would be repaired 3 the

near future.

Many area residents wers at
the scene Saturday night. By
7:30 a.m. Sunday approximately
50 persons were on hand, curl.
ously eyeing the damage tfrom
such an unusual event. Lambert
estimated that as many as 1,000
persons were scattered around
the farm area by midalternoon
Sunday to get a closer lnok et
the damege.

A small leak in the dam was

discoverad about 6 p.m. Satur-
day by Ben Grindstalf who lives
on the farm on the banks of the
lake. The hole increased in size
and about 3 p.m. a cave-in oc-
curred in the dam above the

leak and the water ripped i

through a 35-foot wide hole, em-

- —Through The Dam |

ptying the lake in about an hour, '

. Grindstai! said that when he
{first discovered the leak it
iwasn't over four inches across.
He added the waler ‘was just
boiling up like a spring out of
the dirt face of the dam. A little

Jater, he spotted a large swidl |

in the lake hetween the tap o .

the dam and a vertical overflow

pipe out in the lake, indicating a !

Jdarge amount of water was
Idruining out of the ke, Howev-
!vr, the stream cotning: out  the
lower side of the dam at that
time was no larger than six or
eitht inches.

The hole increased in size une
tl! the stream was as large as a
creck. After ahout three hours,
the water lcvel had dropped one
Iv abuut & toot, The tap of the
dain then caved n with & Jowd

the air, Grindstaft added. fe
wits standing on 1op of the dam
a fow yards from  the cave-in
sned was sprayed with the water
thiown Into the air.

Trovaer fee s e £

v, Grindstaif said. The |
cive-in threw w.dter 20 {oet into-
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fil the stream was as lage as a
crevk, Alter nbout three hours,
the water level had dropped one !
1y about a foot. The topof the
dam then caved in with a loud
rumble, Grindstaff said. The
cave-in threw water 20 foet intol
the air, Grindstaft added. o
wits standing on top of the dam
a few yards from the cave-in
and was sprayed with the water
{hrown into the air.

‘The water from the dam fol-
lowed roughly the Jow arca
1along Six Mile Creek into which
soverflow from the Iake drains.
About halt a mile downstream,
where the creek goes under a
concrete bridge on Montv ) e
Road, the water covered the
r0ad to a depth ot five qor six
feet,

Two youths narrowly escaped
injury when theip pick-up truck
W2s swept from the road 715
.yards downstream into a field
'zmd lurned on its side. They
; climbed onto the side of the new
ipic!c-up truck and were rescued
'by Blount County Rescue Squad.
Larry Lambert, driver of  the
pick-up truek, and Milton Dick.
énion were the two rescued.
They had heard about the leak
in the dam and had gone aver o
look at it. They had been warn.
ed of the danger but delayed 100
long in Jeaving the area.

Six Mile Baptist Church afso
received some damage. Water
covered the church parking lot,
seaching almost 1o the 31.0p Jev
el of the sanctuary. The base-
ment, where the oil furnace is
Jocated, was flooded, The wa.
ter also swept the outside il
fank supplying the furnace from
its foundation, spilling its con.
tents, One of the church's cat-
door toilets was also washed
away.

At the point where - Montvale
Road crosses Six Mile Creek,
the water floated the fresh
blacktop loose from the road
bed. As the water went hack
down, the blackiop sctiled back
into place. In one spot it settled!
down on a limb that had been
washed between the blacktop
and the roadbed,

Old Piney Rond, northeast of
Six Mile, was fiooded in several
places within & short ‘distance
from the Montvale Road inter-
section.

Sherift Roger Trotter set up
road blocks around the flooded
arca. Area residents we ¢
warned of the impending  dan-
ger and left their homes in the
event the water should flood any
homes. However, no homes
were seriously threatenoed,

Long sections of the three-faot
in diameter concrete pipe, used
as the overfiow for the lake,
were scattered like match silcks
as far as halt a mile below the
dam. A large sycamore tre
near the break in the damwa s
swept aslde like a aplinter. The
wrter 1oft heavy deoasity of it




bl SHOTRL  dtted Adstlers
men were wading in the mud
and small pools of water along
the route ¢f the water trom the
well-stocked luke, stringing up!
tish. Cracks were visible in the
top of the dam near the break..
The cracks apparently resulted
trom the impact of the cave-in,.

A number of prominent por-’
sons have fished on the private
lake, Among them was the Iate
United States House of Pepre-
seatilives Speaker Sam ay-
bura of Texas. He fished on the
Take in July 1961 while he wa s
here for the dedication of the
bridee across Fort  Loudoun
Dam, shartly before his death.

‘fn2 Lambert dam was de-
signed by the United States De-
partment of Agriculture’s Soil
Conservation Service through
the Blount County Sofl Conser-
vation District. Tillman E. Lee,
ncw in Columbia, was work unit
conservationist at the time it
was built, Because of the unusu-
al height of the dam, plans were
sent to the regional office  in
Spartanburg, S. C.,, wherethe y
were approved.

Dewey Simpson, present work
unit conservationist, stated 1hat

it was the first time he had ever
known of a dirt fill dam break-
Ing when it had been built in ac-
cortdance with basie engineering
standards. Observing the Javers
of construction at the point nf
the break jn the dani, he said
that from all indications the lay-
ers of dirt were put in place ~nd

packed in complete accordance -

with the best known proceduyres.
The break came above two

pipes running through the base
of the dam. One was a three-foot !
in diameter concrete overflow
pipe. The other was a  six-inch’
iron pipe. A vertical conecrete
box standpipe in the water near
the dam automatically took
care of the overflow when the
lake reached full stage, drain.
ing it through the overflow pipe
in the base ol the dam. The j: on
pipe had a valve on the Jower
side of the dam and was install-
ed so irrigition pipe could  be
haoked diveetly to it for irriza-
tion of the farm.

Two other theories have been
advanced as to the pnssihla:
Cause of the hreak. One is (hat

Swveating of the overtlow pipe
during the six-year period cotid
have wot  the soil through jhe

dam and cventually led to a w ot

Spot andd then a leak. A wet spot

had been noticed in the dam re.;
cently but it was not close to the'
break. The other theory is that
the iron pipe, which had water,
pressure on jt at a)l fimes, could

have been twoken or by

fraking and eventually caused a

leak in the dam,
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Sm'qll Dam Collapses |
On Farm Near Maryville ‘,

MARYVILLE, Tean. (AP) —
An  earthes, dam impounding
about 15 acres of water slowly
gave way and collapsed near here
Saturday night as rescue workers
and police stood by with emer-
gency equipment.

The flow of water washed 2
truck off a road and against a
tree, and its two occupants had
Ito be rescued by boet.

! But fears for the safety of some

dozen homes are Incated afong
the six mile crcek below the dam;
in the Chota community. - |

The estimated 100 men, includ-
ing about 75 members of the
Blount County rescue squad, werei
on the scene with floodlights and
other equipment.

,

»

.two dozen homes below the dam
eaged with: the gradual disintegra-
tion of the dam.

The dam is located above a
reek four miles southeast of
here. It was a structure 70 feet
gigh. 200 feet wide and 60 feet

eep. .

James Kagley, jailer at the
Blount County sheriff's office,
said there would be “real trou-
ble';,if, the |cllam broke. ph

“We're calling people by phone
right now, telling them to abandon
thcir homes,” he added. “We are
trying to round up boats in case
they're nceded.”

Police s2id from one to two
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